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(57)Abstract 

PROBLEM TO BE SOLVED: To adaptively compensate a 
characteristic of an analog filter by a digital filter in a digital radio 
communication system and its adjustment method, to select the 
compensation characteristic and to positively control it. 
SOLUTION: A reception section that receives and demodulates a J 
digital modulation wave is provided with a pre-stage analog filter 
and a digital filter whose characteristic is varied with a tap 
coefficient to compensate a characteristic of the analog filter, a 
test signal generating section gives a test signal TS to the reception 
section, an error state detection section detects a prescribed error f 
state ER based on a digital demodulation signal RS of the test signal 
by the reception section, and a tap coefficient setting section 
sequentially and tentatively sets a tap coefficient in a direction 
reducing the detected error state to repeat the test processing and 
sets the tap coefficient to minimize the error state finally. 
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[00 54] MffcWfcrmdk. MSSI«9 0^i5V^. 
TSG92J4TCG9 lKiOttf? (EN) £*U #SS 
g^fS^li&e&^f 4fcA^)K«R F^fifi-^T S £ 
*J3. TSG9-2W«IStJ±iS«»3 2:R*T 
J;u. fib. -r.xh«-**±ffl (^PBHS) ^ 

fc^■coiMfit^i^Tsi4+*^^$v^. bpf 9 3\mt 

L<\±mi 2 (A) comm&ftT (co) = T b (co) T 
r (o) £ll»r*J:3fcIMt£*t*. =5:*^ £*ifc:x 
7±«Dl5*»ttF r (o>) tr«V>TbAV\ 
[0 05 5] RF*«iSS«#TSJ±«I«5<0RFA 

.6tA*»*i. «<ia5<oaj*tett»jBi-&«ST-^ 
txhf-np (=ts) k£itiSL. «itftr«/h 

^D$ER^*«. -t LT. TCG 9 1(4. ±l£-r 
^hx-^TP^^lh^cOt^yhl^0$ERc7)^aji: 
£*£95£Loo. ^OWK^^yT-ffiR^ h;WTCSrX 
JEW (b'>y h»0*ER3& $ /hS<i6*ft) (« 
1^) -ri-fcT'. «»WlCt*-/hSO*ERSr»/hi: 
tl,MgI^.7rM<^ K/HC!:Ml, FIR 
2 2, 2 3t3*ia^^>- 

[ 0 0 5 6 ] m 3 (4^ 1 <OHJS<50»SS£ J: & 
iHfflR«£BlW*-«>0"C*S. 03(A) i4^fl^5c7) 
Mi Uv^o*HOr7-9->f vo— ;U^-7^ttRi ( o> ) 
7FLTi> 0 . n— yU*7ffiRa = 0. « = 0 . 5, a = 

1. 0£Oii^^^^$ixTV^. HIR±cr = 0^#tt 
ttSBST*^^. ce = 0. 2 — 0. 8^i4Sa(c^l 

[00 57] mZ-tfRi <co) 1,Z^mW<7)a = 0. 5 

fSSrSttAi ( a) ) . F I R7 <{ !U9<o&mm&F 
i (co) t~?&t, ZtltiCOmiZteR! (o))=A 

i (co) f 2 (&>) ^>rh»3^*)S. L*^c. frs^or 
sa6«PttSra!RL'rinfe*A ll (o>) , a I2 (co) , 

fiS^>T. H^fM^Ri (o>) ^riUJE-r^F I R 
7 4>]s?<VG3mmiRi (w) =An (co) F 
n (co) =A 12 (co) F i2 (*>) . -SrJSJE^^F 

ii (co) . F 12 (co) , fftOcHcovvcttB] 

[00 58] KLT, WitfAi, (co) £3M#?-r& 

k. ciiiSrMa-r&fc^Fi, (co) \±WLnt%&. % 

LT. Ka^Fai (co) SrHa-r&^«y7 B C8a^h/U 
TC 11 tt4MffleO7-yi88»ffi*^J:0*i*. 7- ! J 
x«ft8B4. IW^fijWtt^Fn (co) , ^ofSfH- 
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ieSWHtSrDu (co).ttl>i^:, 7-Ux»»eo 

n (6)) v rfflR^h;PTC n «r*i6*tOTft 
I). B*fc. IMIeatXi*a^y7-filWtai ti 

(4) *TC*ihtlb. 

[0059] 

[R4] 

|0 n («)-F A (ap)| 2 rtD 

[ 0 0 6 0 ] 4*5. »<«ltl4«»*«fflLTfffo 
*l&.-(B3 (B) tt«S«5^a*U^«03W>K«B 
ttR gl (6>) — R g3 £^LT^&o 4-. E^ao8S*«ftt 

£R g2 (w) fc-r&fc. t»a^r^n^7-f/^ici±e 

SH»ttA f (6>) t/«7* J «B»* s ftft3ti<>. »^ 

A g i («) . A g2 (&>) . ft-?t. HffMc7) 

R g2 (o>) £*1fJ£.-r&F I R7 4A^O{Bi»ttU:R.2 
(co) = A gl (a>) F B , («) = A g2 ( co) F 
g2 (oa) , F fl U) . F g2 (a>) , 

-"•■fc&*. ftoT. g5tfEOF gl (a>) , F g2 <a>) , ••• 
CTWI>^^77W<^ MUTC 8l , TC g2 , -S 

*»ttA Bl (a>) , A g2 (a>) , ■»liH»*<7 5'y 

[00611 03 (CM«««5<0*&a±U*SBB 

«B!S£l*ttRd i ( 6) ) £H5iir £ fctf><0 FIR7^;^ 
C0S2lffi«HtWF dI («) t^, 03 (D) WSUffl 
5^*&a*L^m«SHBWttR^i («) £*LTV> 

i (6i ) £Sl3fcT&rt;i6?>F I R7 -r ;U^<?)ffiffifiFttii 
F0, (6>) 

[0062] 56£* HRWtc«SmS55*wOV^roa* 
U^UENrttF ( 6) ) (i. ±EFi ( o> ) ~F # (a>) 

«£T*>. «itfa-il^*7l»tt<?)WE1»tt3&«F 

n (<u) . ^Oj*K1*ttoaiE«Ht^F B2 (oi) T'&o 

fcfcTfci:- AJfi^WEKfttFi, (o>) = F n ( o> ) F 

e2 (6j) tztvHbti*. zoLx. zannr-ru? 

milit'y hiftO^ERWCtTHfflOFi (6>) F 
5(o)), F u (6>) ^+*^m5^1tttSr®KWt3 
(S»«a*K«J: 0 ) MtK L . St^S: fc*><0 



[ 0 0 6 3 1 *J3. JiESWfc J: Xt«%RO 

n (o>) . F 12 (o>) WOBRSiD"*-* * v rim*? 
h;UTC u . TCuTfcfi^U XttWitfFu (o>) 

[0064] ozx?-b^-ht^cD%miz 

^^ERFZW^b^/ MR0*ER^OTKM*ai77i? r DW 
NPtftty-feyhti. 7 7 e S2T1iF I R7 -f 
;^2 2, 2 3tf7=r;l/h (W^tf« = 0. 5 ) <Dr? 

-{-OSfTr-^RDCOb-y hiO^ER^til • R^-r 
6^f77 , S5TBFIR7-f^2 2, 2 3^tt 

fc«/MHMni («itf« = o. 6fcr)'S-fr*. ^f-yr 
li<e<7>gflx-*RDObv hHO*ERSr«ai ■ 
$:Jt$£LT b v MR 9 *E R3^*^*^5A» *■ WJ^& . 

TK«ai7 5^ r DWNF$r-fe^ ^f77 4 S5l:I 
[0065] *fc;vr r s 8o¥»WijTiiJao*-&«i. 

(i:F IR7-fW22,"2 3^)»ttfc«/Jv»«* («i 
lfa = 0. 5(C) ^T7 7'S 1 0T"i±-rXMl 

DOt'7 h^O^ERSrttaj • ftft-th. XtvTSI 
2tlit'7 MR0*ER*««^*»53^S:*dsyt. 

oTV^ftk LT. Xfyrs 1 6TDWNFH7 h 

[0066]i^f7/si2 cospB»jri«Jnco*&(i 

Xf77S 1 3T*DWNF=l36»53^«:flMi"«. DW 
N F = 1 o^i1Mti8^ffltt«8»ajT**Otr 

Xf 7 7'S 1 4TiiF I RV 4 )U9 22 , 2 3<nW&& 

-oW«*j«tf«3gfc:J5L. WltWtft. ifcDWN 
F = o <3»^i»1Kfc«fcaiSi L ^)BM«»aS"Cab ^> ^>T' 
Xf77'S 1 7T'ii*MSSa^w^^X7-7 7^ER 
FH7hL ft&a&tk(t&. ^O^ti^^ 

[0067] ^ris, ±Ett3ir>f yD-;^7«ffiF! 
(o>) fcoir^OSBJSI»<t* f , HSO^I^ttF 
g (a>) . PM®#44F d (6>) . cyi#14F5 (o>) 
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;^2 2, 2 3^4^fc«>MHtllD <Xtt*^> 
[0068]*»1 «WW)«BIHcJ:*tHf. T+*77 

»5&a 1 Xte 2 CLhflXttfc fc WWMMI 
[00 6 9] H5tilll20ftMlO)BMUcJ:&7 r 4 

fr«LTV^&. Hfcfe^-C. 2 6l±RF*-< (RF 
S). 2 7Ut«SS« (ATT)\ 28 (± ROM, EEP 

(PM) „ 2 9IJ7HW^^^ (ADR) 
[0070] RFS26(iTXA5 5^^fM 

x4 v*2xi±mm&2 7mMz®*)mz-&* att2 

7 (iT X A 5 5 CO i^/U ?:RFA6 <0SfM& U-^/U 
iziTim^h. TXA5 SteifiSflteJtNt. 

^coai*^^fe^<ai*ixtf. ATT2 7e:Mr 
#l>. PM2 8ii7tn/7 4 7W?c^fc)t1#tt£ffiff£-f 
^tcFIR7^^2 2, 2 3CS£t4*lW 
-F^o-vM-^ttFj («> . i**«rttF 
B ( co ), PSS^ttF d (oi) . fiffi^fiF^ («) 

7rSft^ h/l/TCIiADR2 9<oi*i§fc:J:92Sfl?S 

[0071] CPU4 ItiMfl^^B^H (ffi*)*-f A 
^d 7 M) fcBfflU RFS2 6S:**»2 7^ffiStz: 
«J»)#;t£*:ft£* TDMAHJHHMW3 1. iHflS3 

>x*l<0«fc:ttas*3*vf , RFS2 6, ATT 2 7 
£:frl,TRFA6fc:7d3$*U **oJH115 5 TftW * If 
±2iiX%:m7-'-?RVtKc2>. vlOgff-r-^RDti: 
TDMABHBHH83 1 £rt LTCPU4 1 fcK95i4 
ft. Kffl^x^bx-^TPhOtfcSftCiOt'^hmO 



^o^iloo. ^tBJKPM2 8<7>iaajrH^xsraiE 

tr^tt^fi^^'y^^^b^ TC 5:SlRt. FI 
R2 2. 2 34c*KJg-Ti. fiiaa. RFS 2 GStT^ 
T"M^«fe«9»i^ MOTHS 
[0072] 3W*20Wi^WBt:J:#itf, »MfttO 

[ o o 7 3 1 m 6 2 (rmwnwwiz&w h mco*. 7 

*c*5»t6KBT-^fc«^*t> MftO*ER*:tftart-- 
6*&fc*l/0*4. 16liTDMA (PDC) 

±0 1 V \/ — A ( 2 0ms ) (i3ft^ <*-f 

(7 20ms)li3 6 7l/-A5()^^ c l^*;kfr 
^d#7*-V-yh*lttBH-fSi:. R, GliA-XhiS 

flfliotf- k tr * K p \±t y r >:tvk tch Jijiis 

^ x SWtiRJfflV— SFtiTCHO+S^BBS 
#7-3- h\ SACCH(ittS^eO«-r-^T'*)«». 
[ 0 0 7 4 ] CO a *>cD®f£-r- * T C Hm^^rf- 

fftO*ER^ttffi(C*lJfflT'&-&. ^CO^C3*5^^CP 

^ER^^tts-ri>o -etx. ttajLfctr«yfHO*ER 

^ £ ErH3fI^@i.^^iFIR7^^^2 2, 2 3*0 

[0075] 07(iSS3^ttOJBSfc±*T-f 

2 3 ^fflgERl/ISF I R7-f 2 2 , 2 3 >V(7)^3S^ 

ffCJ: 9«3Htfc«*«rSLTV^. FIR7^^2 
2,23 Oti^(±_Lf B ( 2 ) *<7>flW*fT(c J: 0 «9iS 

4£m&<OjmV$mft3k2>. fit. *m30^i£^ 
RTliD SP47hCPU41h T«fig*fiS: LT*3 
O.C?9i.tf> DSP4 7&PM2 St^cO^ >y7"^^ 
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MQVER^fflttlSLtfKtf-)' hK«5*ER£»-?< 

fir7^22, 2 3oawaa«wt6^ffl3-r*. 

iBH6titAfc»<, CPU4K1 aft* 
ftt/K^v ^0$ER^<F I R7^y^2 2, 

[ o o 7 6 ] set. *m3 (ommcommTit. dsp4 

#ffcW»lrr&4>T\ ±Eb>hK9*ER<0%&k|i| 
«fc F I R7 -f 2 2 . 2 3 <03SJS?»]«^iiffl"C$ 
I). 

[0077] H8«iJB3<OHt6^JB!BK:*5*t«>flfi«OSffi 

(a) «r-f^s^tr-<sp*i Ans^#a^-r& 

U y^r-* . R2liA^r-^ I fcoSJURHfctett 
6ft/httSr«aji'4U> ? ^^. R3»i|S|t<T«R^i5 

fyr'J^/f 

[0078] ht>m&mMMttK&\*x* R2ii±t 

v h Sfi*. *^»o#A*t-* I i RF 

fcittfcSfU J^Kt3*SH*(iR2*J|JEJ:0t»^*v> 
**t«lW4»fc3BKSii. ifcT*R(=*&i*ttR3 

T s Bf3t^ttltJffliat«aLfc^i. R2lii*R(:*J 
*t & *'HS<3> S: «» t . ifcR3 f iT*R£*$ It 5 »* 
ifi©S:ftJ*tS. 7>fiP$IA{l I A- I 

(3)-® I fciUWtft*. QHlfcoivcfcHSlTa*. 
[0079) 18 (B) &T<lV>m&*:T4fflm<0$M 
(^IS^Ii , 5I 2 ) Sl5&t LT 

*5it^»*fiSr«a5^&V^^. R4tt|Slt<T«R 

2, R3^)»fWiJJEkH«TAv\ CIT. Rl. R4 

[0080] hm&mmcry&lMz&^T. Rlttl* 
Rtf)«/Hifc: . R 4 t±T*RO**»::** r U -fe 

klfcKSfu JJRRfcfciWiRlJ&WEliOfc^Sv^ 
#fc«#1-*«fc3BK3*U 4fcT«Rfcfc*B*liR4 



( t & ^^fSCD £ fi» L . 4 R 4 liTfcRfc It £ 
!ii =1 ®-<3> I fc-k 0»fe*t. 4fcT*R*> 

T4$mfts i t \±. sit =i ©-» i kz&y&kti 

jet. ^IS^o 1 1 fc 5 1 2 Zix 

i o o 8 1 1 £*s. ±ieiir^ oe^sas*^^ * * 

±fE7>f <0S»«BS»± I WXJiQtWdOV^TO^oT 

^TffiT* 1 ?. 02, i5^MTt)7>fOI^X7- 

[0082] SSx7-«fliO«ai»»i. 
X 4 £/**/MJ«B* I . Q^fff^fe Office t LT 

IR7-fW22, 2 3tiiffl-f 

[0083] H9(±H4cO^S^^tJ:^x^ 

jsaaifisasriJiBfrr&ia'c. s»<oiimtt»fcjsfcT 

0fc#^T. 7 0ti»»a«^-rA<7)*«6B ( B 

s > , 6 o nmtats 7 cos^^isa (ms) r* 

fit. DSP47t:J:l > F I R7^;^2 2, 2 3 
[0084] 09i.tf B S 7 0 (iM S 6 0 CDSHSttKfcJE 

u^STOCPU4 1iiDSP47^^LTFI 
R7^^22, 2 3^^^yrjR*^ISftiJIB"f&, 
^:*ff!S:iJiBJi"5k. BS7 0(i:. M S 6 0 C0BSJ£^ 

T) s DSPIPfcJ:6a»»taai/5fill*ffi#RD^ 
[0085] Xii. MS60OTS70 tS^T'^^ 

^v^tiE-rw^aawi. fir7>(;^22, 23 

L, &*fr%\sx#>xt:~ s 11feb-rh. *»< LT. Sift 
^{^iS^OttkSr-eoBBfeWIfi: (^J^tf^^JS^rffi 

[0 086 ] CPU4 l(ig^^^XD7 h 
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X. S^FIR7^U^22, 2 3«ff^^iS^ 

ffl (gftx^-i^tfcv*) «!6liFIR7-{;^2 
2, 2 3«BWttfc«<UTDSP4 7fcJ:***a 

**^jM£ffl+ (5fX7-»U ) Oi^teF I R 
7 4^22, 23^)«K»ttt»<Lriwe'f-^*;u 

[0087]**. ,L<7)±§£<OBPF8, 10, 12* 
liffitt^WOT****. BPF1 2£F IR 

? <)v?\2t%L. *comm+* 

Cffii$^^P:MUi)J;v\ XI*. CPU 4 Hi 

SixivO C0*friiF IR7-f;^2 2. 2 3^Ms4l 
LTDSP47tJ: &***fflRtfa«»fc« 

[0088] hi oums comfocoimiz J: &7 < V* 

fc-f*i»£*SLTV**. aS«S3fc«Vvt, FIR7 
-f^5 2, 5 3ti:DSP4 8t::J:9l?tJ££i'U -too 

£. SftS5£0F I R7^;^22, 2 3tPlitJ) 

[0089] &&*I<0x 4 ^./^ififfidv-XxAT 

•^-b'xxur^feiKfxsfc. 

<Tc7)B§c7)MSA t MSB^SfIJB»BRtf>«SSfcJ: 

msa, MSB«tas:t©Jfflifi-^* J ^ , JBx , )-r«»^ 

fc"C\ ^CFIR7f/^5 2, 5 3. 22. 2 30 
o-;l/*7«tt <«&K*fc**»tt> 

[ 0 0 9 0 ] m 1 1 H»60SWSO»JB«:J: 4 
WBia«M*l!»<-*H-C, WiV^ (RS S 

HC«"?. 36til F7y/ ( I FA) . 3 7l± 
gffiU^HfcJBgU (RSS I D) . 3 8tiA/D2aftS5 

(a/d) 



[0 09 1 ] mHfBS7 OWK'MSA, MSB* 4 
2«Ria(t«'ff9«^fe. g»U^U*«i(EV^J±. 2 
WBOBIiWfiV^)^ FIR7^^52, 53. 2 
2, 2 3<0O-/W"7tlfta^8<U (ifcfifrfci* 
SWtt £ it l/t ) flfif - * *;l^o J»*fi* £ (t5fe-f I) . 

■C. o-;P*7flWa«:**<LT («W*fc*W»tt 
£$£>LT) 2SHOiHi*H*SrKife"r&. 

[0092]**. ±B«WtWJHirCI47 e -f 
-f^tFIR7^^t«fflLfctf. IR 
(Infinite Impulse Response) 7 4 
S«Ftg"C*>&. B*£. I I R7 * ;^^e»KIS ( z 
atiiliWW!) tt <5) 

[009 3] 

[&53 

-1 —2 
a n +a.z +a~z *+••- 

— 4i — S (5) 

[0094]4fc, ±K«*««OW»Tl±TDMA*rt 
A^tcJ:&**ffl«»aWfc:fc3«ffl^r«gTft&. Efc 

[0095] 

Sr. fOlWKfflfe^f-f ^;U7 -rA^ (^7/^ 

[GaafoffiiL^Km 

[HI ] **W^ra«:»^&HT*4. 

[[12 ] % 1 eoSeteOJBKtc <t hir 4 i/?)Vm%M*£. 

[ m 3 ] & i conmn&f&iz x h ^m^nmmm* 

[06] JB2«jaiO»«k:*5Jtft««t5--l'-htt 

[ n 7 1 iR 3 <n%mrmmz xh^< isftu&MMmst 

[08 3 Jg3^IIS60JB. 1 Bt-*3*t4ffllOS<i*'fkttai* 



(13) 



IfBHTl 1-1 2231 1 



mzmfrtzmx'&h. 25 
im9 ) m4<vmmn&B£.£i>T £ * iSfjiffiimtEm 2 6 

{■«:RW4HT*&. 2 7 

[Hi 01 m5<nm&<mm\iZ£h?4 vs)\^mmm 28 

mwzim-thmx'hh. 29 
[tain ^ 6 <^mi^<7yfm\izx h^ri itfjvw&mt 3 1 

mw.*wf\thmx'hb. 32 

[di 2] ^s%$rm^-r^s ( 1 ) X'hb. 3 3 

[Hi 3] mm&zw.w-fhm (2) -es>&. 34 

[iai 4i wm'mim-?hm ( 3 ) x-hh. 3 5 

[01 5] ft5mmisiw*tz>m u) x-&h. 3 6 

[0i 6j mmrnzmm-hm ( 5 ) x-bh« 37 

1 rvtt 4 1 

<y+ <C) 4 2 

MS 4 3 

My>Wf (SYN) 4 4 

SilS* 4 5 

RFT>7* (RFA) 46 

9 ( x) 51 

10, 12 A'yhVU7-f/^(BPF) 5 2 

1 FTV7" ( I FA) 54 
»J^7>7(LA) 5 5 
H^^Sa (ODT) 6 0 
A/D^f| (A/D) 7 0 
17 Mh7y^-tjP7^^(ATF) 9 0 
M^JSiUDSC) 9 1 
?U*y<7*Eim (CG) 92 
ii»ig^UC*J^ (AFC) 93 
^JEftJttP^flSs (VCO) 94 

2 3 F I K7 4)V9 (FIR) 



2 
3 
4 
5 
6 
7 
8 

1 1 
1 3 
14 
1 5 
1 6 
18 

1 9 
20 

2 1 
22 



gi6flHf$»J^ (AGO 
RFX>f v& (RFS) 

(ATT) 
J*?*-?*^^ (PM) 
7FWl/y^^ (ADR) 
TDMA[5]OTJfflg& 
n-Tv? (CODEC ) 

K#UI3ff ( B B P ) 
9 (MIC) 
( SPK) 

i Fry? ( i fa) 

^fIl^;M$ai3fl ( RS S ID) 
A/D^IMfS (A/D) 
CPU 

ix^e'y (mm) 
ayy-;ugU(CSL) 
(dsp) 

(KBD) 

(DCV) 
5 3 FIR7>(;^ (FIR) 

il^iiSP (omd) 
mmryy (txa) 

(MS) 

Sta/^ ( b s ) 

9v7\m^®M (TCG) 
txhfi^M^ (TSG) 
A'yb';U7^/^^ (BPF) 
X^-^ftSB (ERD) 
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